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CERTAIN PHYSICAL PROPERTIES OF LANTHANUM DIGERMANIDE

Yu. B. Paderno, O. B. Goncharuk, and V. M. Makarchenko
(Presented by 1. N Prantsevich, Member Academy of Sciences, Ukranian SSR)

Summary

The authors carried cut an investigation of the physical praperties of lantharum digermanide on samples
agbtained by sintering the camponents and subsequent smeliting in an argon atmosphere. On the besis of the
results cbtained the conclusion vas drawvn that lantharus digermanide possesses semiconductor properties.

In recent years, there has been a considerable rise in the
interest to study the refractile compounds of the rare-earth
metals in connection with quests for materials with special
physical properties.

The properties of compounds of germanium with the rare-earth
metals are virtually unknown; Only the existence of phases of the
composition of MeGe, and MeGe are known in these systems, and
their crystalline structures have been established for the
germanides of certain metals (1-4]).

This work is dealing with an investigation of a number of
physical properties of lanthanum digermanide on samples obtained
by sintering the components and subsequent smelting in an argon
atmosphere. The chemical composition of the samples (La - 45.4%,
Ge - 54.4\%) diverged somewhat towards an increase in the amount
of germanium; the phase x-ray analysis did not show the presence
of another phase, although a microstructural investigation
revealed the presence of isolation, apparently, of eutectic of
LaGe,-Ge along the edges of grains. A similar effect was
observed in work (1) during a study of the Pr-Ge system.

The phase obtained possesses:

specific electrical resistance at room

COMPErALtUL® ....c.csvevesosncsasscnsnsosscacs 659 ufl-cm
MiCIONATANESS .o erevoconoocnconosonoss 375 kg/mm?
thermal expansion coefficient in

the temperature range 0-800 .....cco00se. 8.9:10¢ deg’

The results of observation of the temperature dependence of
the electrical resistance, thermal emf, and work function of the
lanthanum germanide electrons are shown in Figs. 1-3.
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Fig 1. Dependence of specific electrical
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Fig 3 Temperature dependence of the vork function of the lantharum digrrmanide electrons.

KEY: (1) - heating and cooling; (2) - repeated heating and cooling.

(3) Work function, _eV




As can be seen from Figs. 1 and 2, there is a change in the
nature of conductivity in lanthanum digermanide in the
temperature range 500-600°. A similar effect was observed in
work [5] in the investigation of isomorphic lanthanum disilicide.
Apparently, in this interval of temperatures there occurs a
transition from the extrinsic to the intrinsic conductivity; the
negative quantity is characteristic for materials with a negative
sign of current carriers. Using the temperature dependence to
calculate resistance, the value of the activation energy of the
current carriers comprised 0.3 eV.

On the basis of the results obtained, it is possible to make
a conclusion that lanthanum germanide possesses semiconductor
properties and, having comparatively high melting point (close to
1500°), poses an interest for further, more thorough
investigations.
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